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1230 York Ave.

New York ©NY 10021

Dear d0sh,

This is8 O response 0 yYOoUTr raquest oOf Wwriting the
history ofF how ] became interested in microbial genetics,
The beginnings 90 back t0 194@-41, I was a medical student
and ] spent the summer holidays between the second and third
year of Medical school {(toral $iX ¥84rs) Working with
giovanni Magni in the microbiclogy-hygiene laboratory of the
province of Comd, north Oof Milan, At the baginning of tha
third academic year the professor of pathology., Emilic
Ueratti, gave us & book, *The Genetrtics OFf Microorganisms?, o
SYmMPOSium made in AmMerica shortly before the war, The book
beionged t9 fAdriang BuTIati-Traverso: his Name Was written
i his typical hand-writing on the fFirst page, but T Jdid
not KNOow him then, and yYeratti +t0ld Us ke had received tha
book fFrom [Adrianc, wht had suggested 0 him to give it to
students who might b2 interested, Yeratti was an d2id man.
sincerely interested in research, Who Fave us alsoc on other
2CCAS1ONsS 900d Aadvice, I am saying *wWe' because Giovanni
Magni and ] were working closely togetcther at the time,

Giovanni and I shared the franslation into Italian of the
bOOK OGN micTrobial genetics, which was fairly naive but had
$OMe interesting ideas, ] remember Oonly Q paper by Mary
gunting, on ProdigiOosSusE £Clor mutations; anvhow, we later
puUublished in an Jtalian scientific journal a summary of the
bGOK and of Whatever other literature we were able €0 fand,

Rdriano was in the army, in Lybia, but Wwas dismisssad
because Of sickness- probably an allergy, He returned to his
4niversity Jjob in Pavia at the beginning of 1942 and srarted
giving O course in genetics, When I heard about it, I
decided to fOllow his Genetics courss for Natural Science
students, and in fFact prepared a detailed syllabus, on hig
regquest, based Oon his lectures as well as on the bOoOksS oOn
which they wWwere based, They were excellent books like
Srurtevant and Beadle, Waddington, and others, Throughk
fGdrianc I alsc managed to have the First books on
statistics, Snedecor, and Tippsti, whick I kad longed for.
but never had access to, There were no bOOKS on statistics
in I*alian of any waluese at the time, O b0k on which I kad
studied Mendel's 1awe in the fFirst year of medical school
had turned me OfFf completely, During the war there was of
COUTSE DO Way €0 Obtain English or AmMeErican bGoKs and
Journals,

fLONLact Witk AMriang was very excitring, and I
started thinking I might orient my choice towarde genetice,
In the Miorokiological lab whers Giovanni and I worked in
the summers we ctarted a genetic problem: mutatione induced
by ulrravioletr in RBacillus anthracis, Thera was alrsady some
evidence at the time, if ] remember correctly, that
tleravicletr might be mutagenic, There were of coursa no
germicidal lampe, but plain mercury lamps, The choice OF the
organism was probably suggested by the director of the Somo
laboratory, (.BCnNezZzi, whoee MGain contribution was the idea
rhat oOne Ccannot believe that a vYariant sErain is a mukant



unlses "Fhere ko oTow

d2v MICrTOSSSEic Son b ST
U3kt UE the tefhnig o choice of
BE,anthracis wWas sSilly uss i Z d4s to graat
presaubions, 4t the2 time LtheTe were Nno antibitbbtics v TE1Y
WEon 1f SOmMSERIing WeNhT Wrong, WEe o treated k2avily with U4
some 18Qlates, and tested their fermentations, and
virdiencs, e foungd changes in dth, Wwhich graatly suUurprises
me in retrospect, becaucse we ftested wvery fFaw colonies;
ROWRYEDT, W2 did PuUblish the r2sules, forrunarely in Italian
anly, I+ i3 ne2carly impoassible +0 count on pilakes
B.anthracis, which ordinarily forme very 1long Cchaing., SC
rhare Was No Simples way of estimating survival fra2gquencias,

&4 COMSEUENceE OF these investizaatigne Was an

inereased ing2rest in thke madasuremsnt of virdlange2, mainly
in TespOnsIe to the standard attitude ©F bacterigloagists oF
2 rime, WhO Claimed wivulencs2 cannot be measurad, We noragd
G regular increase in time OF death oFf mice injected with
incraasing dilutions of B, onthvracis, and thoaugh: o2f an
explanaticn in terms OF logarithmic growtbth and the need to
reach 4 12:kal coancanirarion oF germs, indsp2ndent of the
injected dose,

In order 0o be Aable t0 4iscuUss this explanation With
G biClCQist WhD WOS N0t completely put OFff by & mathematicol
formula, Giovanni and I went in the summer ‘42 0 Frankfurh,
Wwith O shorte term scholarship, 0 work with Richard Prigge,
The sSuUaTIBSEian kad CcOoMme From VYaratti, and proved axcailent,
Prigge was very nice t0 us and let us use hundreds of mice (
all of the same weight and s2x, plus minus half o gram) and
gave Us help & carry Our experiments on virulence, this
TiMe ON FRN2UMDCOCLsi, R2sUlILs Ware 4durifully published on
Zentralblatt Fur Bakteriologie. (riginally the intention was
¥0 49 genskicss of wirdlance, but w8 nevwar oame o ik,
because after we lert Prigge’'s laboratory the chance ofF
WOTrking 30 well never ggcurred again, Rdriono
SUGQeStEY that wWe should, during ocur sty in Sermany, JOin
Fim in Berlin. whare k2 WOS WOrKing With Timofesff-RE8SSOVSKY
on radiation and Qls0 ON PORUVIGLLICN SENMECiICSE OF DT OBCERiIYlG,
ang s0 we did, Thar stay was completelsly determining for my
research career, The brilliant persconality of Timofeerf haoad
A d2ep impRact On me2, H2 Convincad me complerely rhoat
GETELiCE WOE theée best choice I could make, and on my Teturn
tg Pawia I bacams 4 ragular *inrern” in fgdvrianc’s labk, I d4did
some TESeGTCh WOTHK Gf N0 great interest in cytogenetrice,
PadiogSnstics, and fFinally {Wwikthk greatar sakisfaction:
ECPUlGEion genetcics ofF Orosophila, I Chose €0 40 O thEEis On
the killing of backearia by YX-rays, howsavar, in the kopa oOF
uriderstanding someching of the bacterial nucleus of E.001i4,
For this aim, I Wwent to Rome State Institure af Healrk for
& Few months, Where I Found good sSUppROTtE it ceTmE OF
SUPPli2s, 2Llacrroan Mifroscopy, and ¥ ray, #An M, D, thkesis was
suppceed tC be O minor efforte, and I CceTEainly made NG
iscoveries, MOst Of my lab rime berwasn ‘43 and 45 was
spent in DroEorhilG WoOrE With QGdriaGnc Gt & temporary
1ocatrion {(PalilanZa, o0 Lake Maggior2) chossn by kim 2 avoid
destruction OoFf the lab by bombs, fctudally, neither emis
Pplace, norv, t< 34Q¥ the rruthk, Pavia were rouchksd by bombs,
In this periocd I alsec tried my potentiql interese fFor O
medical carser by serving as M,D. in the local kospiral, I
wWags complecely turned oOfFfF,

In xh2 NoOrkk Of Iraly *the war eanded on [April 24,
1945, with the arrival of allied eroorps, The Jealian
UNi1Y¥ersS1t128S Were in COonfPplete 4isarvay. and rthere was ng
cpening in sight, The first came in 1949, an assistant
*professor® ich witrh RAdriand; at the rime ] was in gEnglandg
ard not interested, but Gigwvanni €00k it. Thus Gt the end or



FhS Wwor 7 goaws b ay M D o oosirion and skoardegld 1ooking for
some rTesearch PoOsSition cutside the Universiey, I Glego wanted
3 @Maresy Albko, whom I kad me2r in Sepr, 543 4during fislg work
in Qrosophila PoRpUlGhion gGenetics Gt AHTIianG’S SountTy

=r 1945 1 Found o pOsition ar 2
5

o Firm, O hNOO-70fibt MOSEiNg orQanizoatich, Where
T Was 3SUPPCSsSSd 0 WOPrK in tR2 resS2arshk department Witk o
bright immunologist, E.larlinfanti, The aeneral director of
h2 £1lace (the [stitutd [i1i3ToEerTAaApico Milaness) was aAlsg the
TOF2E80T OFf Misvrobkilogy 4at the niversik of M an, Hs was

¥ il

an intelligent but unbalanced perzon and SoGn lost his job
as diracror, I was asked, contvary bS5 oinikid x
spend mornings bleeding blood donors; I 2 developed skills I
s2d laker in fisld Wwork., bur c2rtainly I 4did not anijoy this
yge OfF my time, In the afternoons ] did SOme experimental
and 3t0ristical WOrkK oOn immunoliogy. buUur 500N was abie D
hAave eNouUgh independence &4 Come baCkK tOo bacteria, MNicocolo!
Yiscanti cama as & guest g rthke labk, and together W2 teshad
CTOosE~-TESiIStance &f E.¢0li B and B/T €0 XA-Tays and nitrogen
mustard, 1 was also intarestad in undersranding tha
rhysiticgy Of the sensitivity t0 radiation of the B strain,
At a rime when radiations seemed to Ooffer tha2 gnly approachk
0 the study of the bacterial nucleus, the ber&Gviour of B
S0UNded OUEPageous,

I hod been very active trying to 3et a felliowship
¥0 g0 akroad: I managed to g2t on2 from the2 ltalian Narional
REeSeaTCh council, and Cbhetained it while I was inn the army
FOr CONSCTMiption duty, I managed O gt oOur oOf the army in
GET11 1948, The fellowship was meant 0 last & year , but it
could bBarsly pay FOr thres or four months 2F oheap
accommodation in England, Foretunately I 90t & paid leave
from my place2 in Milan,and the family could survive, =2 had
cne child, Matteso, at the time; Alba and Matteo seaid in
Milan, I still had 4@ skrong at:racticon fFor statistics, ang
for the genetice of Quantitative characters; it seemed L0 me
rhey Wwere very important fFor a2volutrion, K,Makrker, rken at
the JOoRT Innes Horticuletural Institution, at Mereon near
London was warking on id; he wWas 4Alss a4 s:irong
stcatistician,es0 ] asked to spend my fellowship there, 1
worked in Drosophikia guantirarive inkeritance and i1sarnsad
multivaricte analysis in Macher's lab, between 4pril and
RUGUSE 1948,

0% ¥ou cfcan see. I kad been on and off backeriail
genetics FOoTr £ix vears, mostly GfFF, and you may Find Wy
s¥Ory o little irrelsvant Sofar, AUt nNow Ccomes k2 Rurning
paint, {% YOu Know, there was NG bacterial genetics until
19658, aAnd I was really waiking for it 2 bs founded, I
believe my First chance tc read your QSH POaper must hGve
been when ] Wwas AQt M2rion Wwith Matker, because it 00K muck
time after the Wwar fFOor English and AMETioan journals €6
3kart coming again, TOo my bes:r recollection, I muUust have
read YoUur 1947 Grticle Gt Merton, when I woas with Moather, I
remembar ] had som2 difficulties understanding how tha
cselection Of BM and TL markerse affected the Lac Ui
segragarion,

In ALUgLUSE 194648 there WwWAS an int2rnational 2ongress
OofF Genetice at Stockholm, and ] decided €0 30 and [ive o
pAPRr ON the CrosSs rasistancs work 0 nitrogen npustard and X
Taye with Yiscanti, fQlse yYernon Bryson aave & similar paper,
indSpandantly, AN almdst incradible thing happanad ar
seockholm, I introduced myself to R.A,.FisherT, I sremember
Hdistincrly, on the skteps oOf the leacture kall of ke
congress, and after I said the First ten words he offered me
a ik At Cambridge o work on kacterial genariss, My
immediate reaction wWae divided, Naturally, I Was extremely
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iid no more than ten Wwords €0 him?T HOow Sould
i 3

1
DUSly 7 I naver asied him then o8 1atsr, b
have heard of me From Mather, wWith whom I kad by
r zevaral montks, AtyhOow., I acocaptred on the IPOE,

Gm o my GTTivel to Coambridge, on the firse Qotober of
I had o ord2r 2very+hing ¥d s:ar: a4 backarial
etics lab, ] wWas able ¢o begin doing something in Feb,
I g9+ one fourth OF =38 room Ordinarily dsed fFor a8 b
yGuU KNOW, Of important ceremcny in England) 6 make my
and angekaT Fourthk fFOr the kitochan, Th2 Universitry gave
me & JjOb less gaood than CTriginally promised, Whicth should
rave been that Of Assistant Director of pesearchk, In part,
they enjoyed playing €TicKs t0o FisherT; in addition, they
SCBrEAiNly WwWerad unhappy Fiving a 40k 0 an Iratian, 92F atlil
pECPlE, YOU MOy TEemember when the F stoary came cut, gnderson
Wroee iokingly (I Rop2): koW CQN ¥ouU believe in boackerial
cex, an intcredible ctory to0ld by an ITishman, an Iealian and
a Jew? I rave fargottean Whicth WAs the order in whick w2
cited US, but it might say something about the order of
Unacoeptability £0 Britishk 8y8s oOf these skknic graups,

I started by repeating vyour K-12 segregatione,
Fisher wWas very inreresiad; his reaal desirs was to have an
Cr3anism FOTr Studying recombination and iNteTFETENCE iN
large samples , Most if not Qll Of kis ress2arch was akr thke
time on recombination and interference On mice and planes,
H2 rad immadiately understrood the efFfeckts OF ka2 segregation
CONSETGints oNn the recombination pattern in E,.001i, When
added 0azide resistance, i+ was Norman Bailsy whd develioped
the max,likelihood estimaticom FOT i&, NONEe OF UE Ot the time
UNARTSRAAA KhR AR9r2gakinn PaRharn Af SuUIArS ARgSsriksd ki
Newcombe (amer., Naturalist 1949, I believe}; it became clear
*o m2 anly much larer, and I devaloped their analysis in a
1954 paper with .Jjinks,

I decided k9 start studying the gsnarics of
radicresistanceg and sensitivicty, but it turned cut that {-12
Was nNox like B, I s2lecied for nitrogen musktard resistancea,
and got HFT (ae well as an F- in S8-141, if I remember
corragcrliy: ar ieast ] presume it wasy, 1 immediarely
started wWOTKing tC make sure HFr was really a frequency OF
recombinstion mutant and no+ something 2158, The person who
WOE mOSE SCEePtical When ] spoke at o meeting in Coambridge in
5Pring ‘4% was POn:tecorvo: he later invirsd me o repsat the
K-12 experiments in Glasgow, in the presence of sceptical
bactariologists, whick ]I dig, Some bLacteriologists of the
time, especially fFrom medical laboratories, said openly that
bact2rial genetiCists were orazy, At fambridge the
biocchemist E.F.05a0le was cold; D.G.Catcheside looked at
baceeria with SUSPicion, Perhaps because ke was used o ths
Tegular mendelian behavior Of fungi, FisSher was the only
PEFPSON WhO WQS sympatketic and supportive,

My Gttempts Gt seeing the ProcCes: Of MGEing with HFT
ware2 *orally negarive, ] became more interestad in
gutcroesing E£.001i and, lacer,at studying QuUaGntitacive
inkeritanges 0 Chiaramphenical, My POSikion atr fambridge was
not s0 secure; I was criginally Qiven a three years
conkract, and I feld predry isolatred scientifisally, SO whan
I WwGE CofferTed o 300d position back Gt the Sierceerapico
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Mi1AMNSSES, Whars 0 NSW DIirschor goWvws Ro ng akls 2D
develap the place ints o Tessonabkle T syitubion, I
gBciged (0 rarurn 2 Italy, I hag sp2n 3 1T
TombTidge, and 1eft there Siulic Maoon I had calied
from FPavia and trained For a year, o 2 WOk,

Thisg iz the ztory oF my Le3inmings AN Dasterial
gen2rics, I was bacsk in Milan in So¥ok2r 1958, Even Witk o
new Jdirector From b 5,5, the Siesrcterapico remained, the
28didors plac® 1t Slways wWwas, I kad more fresdom and mors

] o mere responsabilities, ¢ woas here,
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techrnicians butb
hkowever, kot 1ope the S:0OTy OF F;:; I was trying o
Srees TLBl- t0 itself and developed new mMGrkers for this
purpose, Unktransformed TLRI1- darived strains never cocrossad
€ each other, but all recombinants ¢crgesed freely, So I
rried & menage 4 ITrois BHAPEriment and thaEn direcr infection,
Gt the same time you did, The best visitor I had Was John
JINKS, With Whom Wwe Found HEIEPF Wwas 1inkad O $al: Tthis was
mGade FuUublic Gt the Jenetices Jongreses ofFf Pellagic iT AUBUSE
1953 but nobody noviced axcept Berrani, Somehkouw, Hayss
managed tC get much attention and publicity FOTr the same
ObsServations oOn inheritance 2f HKfr done i1akxer;: kis
gtreptomycin and Y experiments had 9ot the limelighte fFor
Rim., and Paris circles advertisad rthem widsly,

I came O Modison in 1954, and We wWoGrked on €ib
$2laction in liguigd medium, I 4ls0 sSaw then your
BMICTOMOMiIPUIGELioN eXpeTimENtEE With €lim HFr and Fatbt F-
2a8l11ls, and was wunabls +0 s8e Mmatings with the EM, My wWoOrk
Bacok inh Milan was ot very productive, My interest started
rUTNing MoTe and mars keavily :towards human genetics, after
G &l0ow beginning sometime during the early fifties, In early
1787 1 128fr *he Sigrorerapico and startsd halping Adrianso
SECCiIng Up Ph, . D.1ike Ccourses in Paviag Which wWere the
preliude to the constirution of LIGR Qat Naples,

¢ my second vigsit to Madison, it 1956, we spent Gll
the time rying 0o dispProve the ChRHrOMOsSOmMe inserticn theory
of Wollmant and JGCCb, e were not successful and yee it
1ooked sO improboble, SOomehnw, 211 the bBacCterial genarics
wCork it Pavia between 1958 and (1948 was unsuccessful and the
108t Wwork 1 dig2d was Witk vouw and Esther, putting togerhkar
JOint obeeTVatiONE N fGl1 SUPPTEesEiln by SErepcomysin,

Th2s52 reminiscances Aars probably MUch more than you
asked; in rectrospect.my Worst mistake was to return ko
Iraly, Haod 1 spent one more year in fambridge, 1 probably
wauld have had the jGh RIromised by theée University Gt the
beginning, and wWould not kave rerurned 0 a hopeless
sCientific decsert, There was nic way t& stay competitive in
tha2 rapidly developing field Of midrobial gens+ins WwWorking
iT 3801GEIi0N i O PlOcCE like the Sieroterapich, wWwhere 1 had
limited mobility. increasing 10s8¢ OF scigntific fraedom and
little or no chances of discussion, Had [ stayed in
fambridge, 4 y2ar or w9 later there wWouwld have keen big
igeoal develoepments, Or I should have moved to the States, I
1e@f: bacterinal genetics to00 arly *0 d0 anythking subsrantive
gther than For the work done with you on F, and the Hfr
WOrk, Which are often cradited o Hayes only, The way rhings
went, however, I did not do 00 badly in human genetcics, The
mOove 0 Stanford gave me o chance *0 90 back 0 some
experimental wark, develop many new things, and be in the
Tight place whan ke DHNR T2volution was rips, 1 kesp &
letter fFrom yCu in the early SixXties in which yYOGU offered me
a chair ar Stanford, ] accepted your invitation s50ms ten
vyeare later, It is fFutile to speculate what I could have
done if 1 rad coms to Stanford sarlier, WYhat I did in the
sivties in Italy wWae limited ¢& starting the work on
Pryvamiss, and developing the Pavia labk and depariment which
would Ctherwice have been dJdestroyed. Qdriantc did noce want to



1 o angd ktried o
Everything I om glad I Have saved Powid
dSstrudc iy sowm2whnot Sad oOfF N0t 52S2ing an
recliy fir £ Cut &f F . ©f Nagles, or
anyuwrera 1 Slogy, Thare ra2ally ars $oo f
excERpticns 2, MNC meed £3 21l you Fhis o=
25 highly i 1 wouwld nmDt wsep i1k sonfids
it couid o r BUL I dOo Mot KDow what ooul
QaLSidy 1k,

I realise this 12tter 45 muchk tDs 1ong and
bevond your eXpectations, Bur your JUesStion was Pro
and writing obout it oocupied pleasantly my Sime on
plans to, and back from Europse,
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